Molecular structure of ionotropic glutamate receptors.
L-glutamate is the major excitatory neurotransmitter in the central nervous system (CNS). Although just a few glutamate receptor ligands have turned out to be clinically useful, primarily because of unfavorable psychotropic side effects, the glutamate system remains an attractive molecular target in the treatment of epilepsy, neurodegenerative diseases (Alzheimer's disease, Parkinson's disease, Huntington's chorea), schizophrenia, ischemia, pain, alcoholism and mood disorders. Knowledge about the structure of ionotropic glutamate receptors (iGluRs) at atomic resolution is vital for the determination of their physiological and pathological importance and, thus, for drug design. Recently, tremendous progress has been made in structure elucidation and understanding of the functioning of iGluRs. The data about general topology and modular composition of iGluRs as well as numerous crystal structures of ligand binding domains of many iGluR subtypes has been supplemented with the first molecular models of the whole receptor protein, followed by the first crystal structures of N-terminal domains and finally by the first crystal structure of the whole tetrameric iGluR. This review summarizes experimental and computational efforts to determine iGluR molecular architecture and focus on the above listed achievements of the last years. In particular, the aspects of iGluR structure which are important for drug design, like the molecular characterstics of the ligand binding sites, are depicted in detail.